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Description 

The present Invention relates to an infrared detec- 
tor, a two dimensional array of such detectors and to a 
method of fabrication of such a detector. 

The infrared detector of the present invention re- 
lates to resistance bolometer type detectors, whereby 
radiation incident on the detector is absorbed, causing 
a rise in the temperature of the detector and a change 
in electrical resistance. This resistance change is ob- 
servable as a variation in the electrical bias current or 
voltage applied to the detector. Resistance bolometers 
employing thin films are known. Reference may be 
made to a paper by K.C. Liddiard, entitled Thin Film 
Resistance Bolometer IR Detectors" published in Infra- 
red Physics, Vbl.24, No.1. p.57, January 1984, and oth- 
er references cited therein. According to WO82/D1066 
(corresponding to EPA No. 0 060 854) there is provided 
a infrared detector comprising a supporting substrate 
with a cavity formed therein, a dielectric pellicle of low 
thermal conductivity suspended over the cavity in the 
substrate and a heat-sensitive layer with thin metallic 
contacts thereto deposited on the pellicle. However, the 
above paper and published patent application relate to 
metal film bolometer detectors, wherein the heat sensi- 
tive material is a thin metal film. These detectors have 
a tow temperature coefficient of resistance (TCR) and 
low electrical resistance, which together give very small 
signal levels in the nanovolt range. Consequently, the 
infrared responsivity measured as the ratio of signal 
voltage to incident radiant power is also small, typically 
less than 100 volts per watt. It is the objective of the 
present invention to improve the detecting ability by em- 
ploying a semiconductor film as the heat sensitive ma- 
terial. Both the TCR and electrical resistance are much 
larger, resulting in signal levels in the microvolt range, 
with responsivities exceeding 10000 volts per watt. 
Such high signal levels, together with a smaller power 
dissipation, make the semiconductor bolometer more 
suitable for large focal plane arrays. U.S. Patent No. 
41 1 6063 describes a bolometer designed specifically to 
operate at a very low temperature, and has a sensitive 
element of a semiconductor crystal extended on two fac- 
es by beams of the same material, but of smaller cross- 
section which have been metallised. U.S. Patent No. 
3069644 describes a bolometer comprising an evacu- 
ated envelope having a glass frame, a thin film of insu- 
lating material with spaced strips of metallic film on the 
insulating film, and a thin elongate layer of semiconduct- 
ing material extending across the strip. A semiconductor 
film bolometer infrared detector has been described in 
apaperby K.C. Liddiard titled Thin Film Resistance Bo- 
lometer IR Detectors - ir, published in Infrared Physics, 
Vol.26. No.1, p.43, January 1986. EP-A-0354369 de- 
scribes an infrared detector comprising a semiconduc- 
tor resistor suspended over a substrate. In order to de- 
tect heat efficiently at a particular wavelength (X), the 
semiconductor resistor is positioned over the substrate 



at a height of X/4 in a vacuum to form an optical inter- 
ference filter. The processing required to fabricate such 
a detector is, however, complicated. 

According to a first aspect of the present invention 
6 there is provided an infrared detector comprising a sup- 
porting substrate with a cavity formed therein, a dielec- 
tric pellicle of low thermal conductivity material suspend- 
ed over the cavity in the substrate and a heat-sensitive 
layer with thin metallic contacts thereto deposited on the 
10 pellicle, characterised in that the dielectric pellicle In- 
cludes notes or slots through which the cavity is formed 
by etching and the heat-sensitive layer with thin metallic 
contacts is an optical interference filter in which a heat- 
sensitive semiconductor layer is sandwiched between 

'* first and second thin film metallic contacts formed as lay- 
ers, the thickness of the heat-sensitive semiconductor 
layer being substantially equal to one quarter of the 
wavelength of the infrared wavelength to be detected, 
multiplied by its refractive index. 

20 According to a second aspect of the present inven- 
tion there is provided a two-dimensional array of infrared 
detectors of the first aspect of the invention. 

According to a third aspect of the present invention, 
there is provided a method of fabricating an infrared de- 

& tector including the steps of:- 



a) thermally oxidising the surface of a silicon sub- 
strate and patterning a window through the result- 
ant oxidised surface; 

b) depositing a layer into the window which is rela- 
tively easy to etch, as compared to the substrate 
and the oxidised surface; 

c) depositing a dielectric film of tow thermal conduc- 
tivity over the thus formed substrate; 

d) forming a first thin metallic film on the dielectric 
film with a preselected conductor pattern; 

e) forming a heat-sensitive semiconductor layer on 
selected areas of the first metallic film, the layer 
having a thickness substantially equal to one quar- 
ter of the wavelength of the infrared to be detected, 
multiplied by Its refractive index; 

f) forming a second thin metallic film on the heat- 
sensitive semiconductor layer with a preselected 
conductor pattern, the first and 6econd metallic 
films, and the heat-sensitive semiconductor layer, 
forming an optical interference filter; and 

g) patterning holes or slots through to the layer 
formed in step b) and etching away this layer to 
leave the dielectric pellicle suspended over an 
opening in the oxidised supporting substrate. 
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Reference will now be made, by way of example, to 
the accompanying drawings, in which:- 

Figure 1 is a schematic plan view of a detector ele- 
ment embodying the invention; 
Figure 2 is a sectional view, taken though A-A of 
Figure 1; 
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Figure 3 shows two sectional views of steps in a 
method embodying an aspect of the invention; 
Figure 4 shows two alternative contact configura- 
tions in a detector embodying the invention; and 
Figure 5 shows an array of detectors and an asso- 
ciated microelectronic circuit on the same sub- 
strate. 

Referring to Figures 1 and 2, there is shown a plan 
view of a detector element 1 provided on a substrate of 
monocrystalline silicon wafer (or slice) which has a 
(1-0-0) surface orientation, of the type employed for the 
manufacture of monolithic microcircuit devices. The de- 
tector element 1 comprises a bottom electrical contact 
2, a semiconductor layer 3, and a top electrical contact 
4. The pellicle is designated 5, silicon wafer substrate 
6, and silicon dioxide insulator layer 7. Etch holes are 
numbered 8 and the electrical connection joining the de- 
tector element to a nearby electronic amplifier is shown 
as 9. 

The detector is prepared as follows: 

The substrate is first thermally oxidised, according 
to established practice, and windows are patterned in 
the silicon dioxide layer so formed by conventional pho- 
tolithographic techniques using a hydrofluoric acid etch- 
ant. These windows, which extend to the surface of the 
silicon wafer, define the area where the pellicle is to be 
formed. 

A suitable material is then deposited, which will later 
be removed but for the present fills the windows in the 
silicon dioxide. This material, which we shall refer to as 
the under-etch layer, is shown as component 10 in Fig- 
ure 3. The under-etch layer may be poiycrystalline or 
amorphous silicon, deposited by chemical vapour dep- 
osition, sputter deposition, or thermal evaporation. In an 
alternative embodiment, the under-etch layer may be an 
amorphous dielectric material such as a glass or silicon 
dioxide deposited by chemical vapour deposition. Lay- 
ers of this latter type are widely employed in microcircuit 
fabrication processes. The main requirement is that the 
under-etch layer can be removed by an appropriate 
etchant at a significantly faster etch rate than the window 
and pellicle materials. 

The thickness of the under-etch layers is approxi- 
mately the same as the window depth, such that the sur- 
face of the layer is coplaner with the upper surface of 
the oxidised wafer. Conventional lithographic tech- 
niques are again used to pattern the under-etch layer 
and produce the desired geometry. In the alternative 
embodiment, the under-etch layer may be deposited 
and planarised as a component layer of the particular 
microcircuit process used for preparation of the associ- 
ated electronic circuit 

A thin dielectric film is then deposited over the entire 
wafer. This film, shown as the pellicle (5) in Figures 1, 
2 and 3, must be a material having a low thermal con- 
ductivity, in order to minimise lateral heat loss from the 
detector element. It is also desirable that the deposition 



parameters be selected to produce a film with low me- 
chanical stress, so as to avoid fracture after removal of 
the under-etch layer. The preferred pellicle materials are 
silicon nitride or silicon oxynitride prepared by chemical 

s vapour deposition. An aluminium oxide film deposited 
by thermal evaporation/or a polyimide film prepared by 
established microelectronic processing methods, have 
also been found to be suitable options for pellicle fabri- 
cation. The thickness of the pellicle film will normally be 

io in the range 50 to 250 nanometre, but polyimide films 
may be thicker due to the very tow thermal conductivity 
typical of this material. 

The first, or lower, contact film is then prepared as 
follow: 

1* A thin metal film is deposited by sputter deposition 
or thermal evaporation onto the pellicle layer. This film 
will act as the bottom electrical contact for the heat sen- 
sitive semiconductor layer, and may also serve as the 
electrical conductor connecting the detector element to 
the external electronic circuit. The metal film is also an 
essential component of the infrared absorption mecha- 
nism of the detector design. 

The desired geometrical shape of the metal film is 
produced by conventional photolithography using the 
lift-off technique, or alternatively sputter or plasma etch- 
ing. The thickness of the film must be as small as pos- 
sible to minimise lateral heat loss. For the same reason, 
the width of the filn where it forms the electrical inter- 
connect conductor (shown as (9) in Figure 1 ) must also 
be small. 

In the preferred embodiment the contact material is 
a thin film of platinum or a refractory metal such as tan- 
talum, ft should be understood that thermal annealing 
carried out during detector processing may convert the 
metal to a siticide, depending on the annealing temper- 
ature. This will be caused by diffusion and reaction with 
the semiconductor layer which forms the heat sensitive 
element of the detector. Other metals which have been 
found to be suitable options, particularly for research 
purposes, include nickel or nickel-chromium alloy. 

The next process step is deposition of the semicon- 
ductor heat sensitive layer. The preferred material is 
amorphous silicon prepared by low pressure chemical 
vapour deposition (LPCVD) or by plasma-enhanced 
chemical vapour deposition (PECVD), the latter also 
known as RF glow discharge deposition. These tech- 
niques produce amorphous silicon layers from chemical 
dissociation of siiane gas, the resultant layer containing 
a varying proportion of hydrogen to give a material 
called hydrogenated amorphous silicon (a-Si:H). Sput- 
ter deposition from a silicon cathode in the presence of 
hydrogen produces a layer of similar characteristics, 
and this technique has been successfully employed as 
an optional method of preparation. 

An alternative to an a-Si:H layer is a polycrystalline 
silicon layer prepared by thermal annealing of a LPCVD 
silicon deposit in a manner common to fabrication of VL- 
SI microcircuit devices. This method may be preferred 
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when the detector is prepared by high temperature 
processing in conjunction with an associated microelec- 
tronic circuit By comparison, a-Si:K layers are pro- 
duced at lower temperatures, and will normally be de- 
posited after preparation of the microcircuit. 

Depending on deposition conditions and detector 
geometry, the electrical resistivity of the semiconductor 
layer may be of the correct order of magnitude for sat- 
isfactory detector performance. It may, however, be de- 
sirable to introduce a suitable dopant material such as 
boron or phosphorus by addition of a small partial pres- 
sure of the desired gas, e.g. diborane or phosphine, dur- 
ing deposition. Alternatively, the dopant may be intro- 
duced by ion implantation. In this manner it is possible 
to achieve the specified electrical resistivity, hence re- 
sistance, of the detector element. The method choserr 
usually involves a compromise between the desired 
electrical resistivity and temperature coefficient of re- 
sistance (TCR). 

The thickness of the semiconductor layer is chosen 
to give optimum infrared absorption, as described later 
in this specification. The layer is patterned by conven- 
tional photolithography using a chemical etchant, or by 
sputter, plasma or reactive ion etching. 

Referring to Fig. 4, two alternative contact configu- 
rations are shown. 

Thetopicontact film will usually; but not necessarily, 
be of the same compositiorras the bottom contact film, 
and will have a thickness chosen to optimise infrared 
absorption. Trie film will again be patterned by the lift- 
off technique, or by sputter of plasma etching. 

Research has shown that the electrical character- 
istics of the detector contacts can be advantageously 
modified by shallow doping of the semiconductor, which 
assists in the achievement of low contact resistance. An 
ohmic contact can also be obtained with a thin film of 
pure amorphous silicon between the metal and semi- 
conductor layer. 

The use of a second (top) contact, as described 
above, enables an enhanced absorption to be achieved 
by virtue of the formation of an optical interference filter. 
The theory of this filter has been given by RA. Silberg, 
in a paper titled •Infrared Absorption of Three-Layer 
Films", J. Opt. Soc. Amer., Vol. 47, No. 7 p 575, 1957; 
and the application to pyroelectric infrared detectors has 
been described in the article titled "Thin Film Absorber 
Structures for Advanced Thermal Detectors", J. Vac. 
Sci. Technol. A, Vol. 6(3), p 1686, May/June 1988. 

There is, however, no known reference to the appli- 
cation of this technique to monolithic thin film bolometer 
infrared detectors. In this case, the bottom thin film me- 
tallic contact should be a perfect reflector at infrared 
wavelengths, whilst ihe top contact should have a nom- 
inal sheet resistance of 377 ohm per square. The thick- 
ness of the semiconductor heat sensitive layer must 
now be equal to V4n, where X is the wavelength of max- 
imum absorption and n is the refractive index of the sem- 
iconductor layer. The thickness will usually be chosen 



to attain maximum infrared absorption at tOum wave- 
length. 

In practice it is found that the resistance of the me- 
tallic contact films are not critical - an absorption of at 
5 least 90% is achieved for the 6 to 1 2um waveband when 
the resistance of the bottom contact is less than 1 0 ohm 
per sq uare, and that of the top contact is 300 to 500 ohm 
per square. 

The final process step is thermal isolation of the de- 
10 tector element During this step the detector element 
must be protected by depositing a layer of a suitable 
metal or dielectric material, which acts as an etch barri- 
er. This layer may be aluminium, gold, silicon dioxide, 
silicon nitride or silicon oxynitride. Holes or slots are 
is then patterned by chemical, sputter, plasms or reactive 
ion etching (or a combination of these), extending from 
the surface to the under-etch layer. At this stage It is also 
desirable to partially dice the substrate using a micro- 
circuit dicing saw, to permit easy separation of individual 
detector arrays after thermal isolation. 

If an under-etch layer other than silicon is employed 
then this layer must now be removed by etching through 
the holes or slots using the appropriate chemical etch- 
ant. If the under-etch layer is comprised only of silicon 
*s then this step may be omitted. 

The substrate is then loaded in a glass or teflon 
holder and placed in a flask fitted with a reflux condens- 
er. The flask contains an anisotropic silicon etchant, 
maintained at the required temperature by immersion in 
so a temperature-controlled glycerol or oil bath. High purity 
nitrogen is circulated through the flask and the etchant 
is subjected to gentle agitation using magnetic stirring. 
The preferred etchant is ethylene diamine pyrocatechol 
(EDP). Hydrazine or potassium hydroxide may also be 
& used. The choice of etchant may also dictate appropri- 
ate selection of the protective layer material. 

During this process step (or steps) the under-etch 
layer is rapidly etched and removed through the etch 
holes to expose the underlying monocrystalline silicon 
<o substrate. The progress at this point is illustrated in Fig- 
ure 3 (the protective layer is not shown for reasons of 
simplicity). The silicon substrate is then etched to form 
a pyramidal-shaped cavity beneath the detector ele- 
ment, conforming precisely to planes of crystal symme- 

Following removal of residual etchant, thence rins- 
ing and drying, the protective layer is removed and the 
detector elements are now seen to be supported on pel- 
licles over the cavities formed in the substrate. It i8noted 
50 that a protective layer such as silicon nitride may be re- 
tained to add strength to the pellicle, but this layer will 
contribute additional thermal capacitance and heat loss. 

Individual detector arrays may now be separated 
from the substrate. In this regard, it should be under- 
55 stood that a number of arrays will normally be prepared 
on a single substrate by means of step-and-repeat art- 
work generated on photolithographic mask sets. 
Alternative methods of thermal isolation involving 



4 



EP0S26 551 B1 



B 



anisotropic etching through the rear surface of the sub- 
strate have been described in references cited n this 
specification. However, the present invention is con- 
cerned solely with monolithic single-sided wafer 
processing. A demonstrated option to the above proce- 
dure is to complete the cavity etch prior to deposition of 
the under-etch layer, all other processing steps remain- 
ing the same. 

As noted earlier, the detector array may be integrat- 
ed with a microelectronic circuit formed on the same sil- 
icon wafer substrate. This circuit will typically comprise 
voltage bias, signal amplification, sample-end-hold, and 
multiplexing components, prepared by VLSI microcircuit 
fabrication techniques. The choice of detector materials 
will determine the sequence of operations in a fully in- 
tegrated process schedule. Thus polysilicon and refrac- 
tory silicide metallisation can withstand the high temper- 
atures of VLSI processing, whilst amorphous silicon and 
platinum-based metallisations must be deposited after 
completion of microcircuit preparation. 

Following processing, individual array chips are 
mounted and wire bonded in a suitable microcircuit 
package, an infrared window comprised of one of the 
materials germanium, silicon, zinc sulphide or zinc se- 
tenide, is sealed to the package. Each side of the win- 
dow is coated with an anti-reflection coating optimised 
for infrared transmission in the 8 to 12 urn waveband. 
The package is sealed in an atmosphere of nitrogen gas 
or, preferably, a gas having a low thermal conductivity 
such as xenon. A novel vacuum packaging technology 
has been developed, which comprises a desirable but 
not essential feature of the present invention. It may be 
noted that sealing in a vacuum or a low thermal conduc- 
tivity gas reduces heat loss from the detector element, 
with a subsequent increase in detector response. 



terised in that the supporting substrate (6) is a 
monocrystaline silicon wafer and toe cavity is 
formed by anisotropic etching using a chemical 
etchant selected from hydrazine, ethylene diamine 
s pyrocatechol or potassium hydroxide. 

3. An infrared detector according to claim 1 or 2, char- 
acterised in that the first conductor layer (2) has a 
resistance of less than 1 0 ohms per square and the 
io second conductor layer (4) has a resistance of be- 
tween 300 and 500 ohms per square, the second 
layer (4) being disposed above the first layer (2) in 
order to receive the first infrared radiation to be de- 
tected 



is 
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4. An infrared detector according to claim 1, 2 or 3, 
characterised in that the heat-sensitive semicon- 
ductor layer (3) is a layer of silicon prepared by sput- 
ter or chemical vapour deposition. 



5. An infrared detector according to any one of the pre- 
ceding claims, characterised in that the thin film me- 
tallic layers (2, 4) are formed from one or more lay- 
ers of nickel, nickel-chromium, platinum, platinum 
25 silclde or tantalum silicide. 

6w An infrared detector according to any one of the p re- 
ceding claims, characterised in that the pellicle (5) 
Is formed from aluminium oxide, silicon nitride, slli- 
30 con axynitride or a polyimide layer. 

7. An inf rared detector according to any one of the pre- 
ceding claims, characterised in that associated sig- 
nal amplifier, voltage bias, sampie-and-hold and 
SS multiplexing electronic circuits are formed in the 
supporting substrate (6). 



Claims 

1. An infrared detector comprising a supporting sub- 
strate (6) with a cavity formed therein, a dielectric 
pellicle (5) of low thermal conductivity material sus- 
pended over the cavity in the substrate (6) and a 
heat-sensitive layer (1 ) with thin metallic contacts 
(9) thereto deposited on the pellicle (5), character- 
ised in that the dielectric pellicle (5) includes holes 
or slots (6) through which the cavity is formed by 
etching and the heat-6en6itive layer (1) with thin 
metallic contacts (9) is an optical interference filter 
in which a heat-sensitive semiconductor layer (3) is 
sandwiched between first and second thin film me- 
tallic contacts formed as layers (2, 4), the thickness 
of the heat-sensitive semiconductor layer (3) being 
substantially equal to one quarter of the wavelength 
(X) of the infrared wavelength to be detected, mul- 
tiplied by its refractive index (n). 

2. An infrared detector according to claim 1 , charac- 



8. A two-dimensional array of infrared detectors, each 
infrared detector being as claimed in any one of the 

<0 preceding claims and being provided on a support- 
ing substrate (6). 

9. A method of fabricating an infrared detector includ- 
ing the steps of> 

46 

a) thermally oxidising the surface of a silicon 
substrate (6) and patterning a window through 
the resultant oxidised surface (7); 

b) depositing a layer (10) into the window which 
so is relatively easy to etch, as compared to the 

substrate (6) and the oxidised surface (7); 

c) depositing a dielectric film (5) of low thermal 
conductivity over the thus formed substrate; 

d) forming a first thin metallic film (2) on the di- 
ss electric film (5) with a preselected conductor 

pattern; 

e) forming a heat-sensitive semiconductor lay- 
er (3) on selected areas of the first metallic film 
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(2), the layer (3) having a thickness substantial- 
ly equal to one quarter of the wavelength (Jt) of 
the infrared to be detected, multiplied by its re- 
fractive index (n); 

f) forming a second thin metallic film (4) on the s 
heat-sensitive semiconductor layer (3) with a 
preselected conductor pattern, the first and 
second metallic films (2, 4), and the heat-sen- 
sitive semiconductor layer (3), forming an opti- 
cal interference filter; and to 

g) patterning holes or slots (8) through to the 
layer (10) formed in step b) and etching away 
this layer (10) to leave the dielectric pellicle (5) 
suspended over an opening in the oxidised 
supporting substrate (6, 7). is 



leiterschicht (3) erne Siliziumschicht ist, die durch 
Aufsputtem oder chemische Aufdampfung herge- 
etellt wird. 

5. Infrarotdetektor nach einem der vorhergehenden 
AnsprOche, dadurch gekennzeichnet, da8 die 
Dunnfilm-Metaflschichten (2. 4) aus einer oder 
mehreren Schichten von Nickel, Nickelchrom, Pla- 
ta, Platinsilizid oder Tantaisilizid gebildet werden. 

6. Infrarotdetektor nach einem der vorhergehenden 
AnsprOche, dadurch gekennzeichnet da(3 die 
Membrane (5) aus Aluminiumoxid, Siliziumnitrid, 
Siliziumoxinrtrid oder einer Polyimidschicht gebildet 
wird. 



Patontan«pruch# 

1. Infrarotdetektor mit einem tragenden Substrat (6) so 
mit einem darin gebildeten Hohlraum, einer dielek- 
trischen Membrane (5) aus Material mit niedriger 
Warmeleitfahigkeit, die Ober dem Hohlraum im Sub- 8. 
strat (6) auf gehangt ist, und einer auf der Membra- 
ne (5) abgelagerten warmeempfindlichen Schicht zs 
(1) mit dunnen Metallkontakten (9) daran, dadurch 
gekennzeichnet, daB die dielektrische Membrane 
(5) Locher oder Schlitze (8) enthalt, durch die der 9. 
Hohlraum durch Atzen gebildet wird, und die war- 
meempfindliche Schicht (1 ) mit dunnen Metallkon- 30 
takten (9) ein Interferenzlichtfilter ist, in dem eine 
warmeempfindliche Halbleherschicht (3) zwischen 
als Schichten (2, 4) ausgebildeten ersten und zwei- 
ten DCnnfilm-Metallkontakten angeordnet ist, wo- 
bei die Starke der warmeempfindlichen HaJblerter- 35 
schicht (3)im wesentlichen gleich einem Viertel der 
Wellenlange (X) derzu erkennenden Infrarotwellen- 
lange rrtultipliziert mit ihrer Brechzahl (n) ist. 

2. Infrarotdetektor nach Anspruch 1 , dadurch gekenn- 40 
zeichnet, daB das tragende Substrat (6) ein mono- 
kristalliner Siliziumwafer ist und der Hohlraum 
durch anisotropes Atzen unter Verwendung eines 
unter Hydrazin, Ethylendiaminpyrocatechin oder 
Kaliumhydroxid ausgewahlten chemischen Atzmit- 4S 
tels gebildet wird. 

3. Infrarotdetektor nach Anspruch 1 oder 2, dadurch 
gekennzeichnet, daB die erste Leiterschicht (2) ei- 
nen Widerstand von weniger als 1 0 Ohm pro Qua- so 
drat und die zweite Leiterschicht (4) einen Wider- 
stand von zwischen 300 und 500 Ohm pro Quadrat 
aufweist, wobei die zweite Schicht (4) Ober der er- 
sten Schicht (2) angeordnet ist, urn die erste Infra- 
rotstrahiung zu empfangen. ss 

4. Infrarotdetektor nach Anspruch 1 , 2 oder 3, dadurch 
gekennzeichnet, daB die warmeempfindliche Halb- 



Infrarotdetektor nach einem der vorhergehenden 
AnsprOche. dadurch gekennzeichnet, daB im tra- 
genden Substrat (6) zugehdrige elektronische Si- 
gnalverstarker-, vbrspannungs-, Abtast-und-Halte- 
und Multiplexschaltungen ausgebildet werden. 

Zweidimensionale Anordnung von Infrarotdetekto- 
ren, wobei jeder Infrarotdetektor einem der vorher- 
genden AnsprOche entspricht und auf einem tra- 
genden Substrat (6) bereitgestellt wird. 

Verfahren zur Herstellung eines Infrarotdetektors 
mit folgenden Schritten: 

(a) thermische Oxidierung der Oberflache ei- 
nes Siliziumsubstrats (6) und Strukturierung ei- 
nes Fenslers durch die sich ergebende oxidier- 
te Oberflache (7); 

(b) Abbgem einer Schicht (10) im Fenster, die 
im Vergleich zum Substrat (6) und der oxidier- 
ten Oberflache (7) verhaltnismaflig leicht zu at- 
zen ist; 

(c) Ablagern eines dielektrischen Films (5) ge- 
ringer Warmelertfahigkeit Ober dem so gebilde- 
ten Substrat; 

(d) Bilden eines ersten Dunnmetallfilms (2) auf 
dem dielektrischen Film (5) mit einer vorge- 
wahften Leiterstruktur, 

(e) Bilden einer warmeempfindlichen Halblei- 
terschicht (3) auf ausgewahlten Beretehen des 
ersten Metallfilms (2), wobei die Schicht (3) ei- 
ne Starke aufweist, die im wesentlichen gleich 
einem Viertel der Wellenlange (31) der zu erken- 
nenden Infranotstrahlung muttjpliziert mit ihrer 
Brechzahl (n) ist; 

(f ) Bilden eines zweiten Dunnmetallfilms (4) auf 
der warmeempfindlichen Halblelterschlcht (3) 
mit einer vorgewahlten Leiterstruktur, wobei 
der erste und zweite Metallfilm (2, 4) und die 
warmeempfindliche Halbleiterschicht(3) ein In- 
terferenzlichtfilter bilden; und 

(g) Strukturieren von Lochern Oder Schlitzen 
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(8) bis zu der im Schritt b) ausgebildeten 
Schicht (10) und Wegatzen dieser Schichl (10), 
um die dielektrische Membrane (5) Gber einer 
Off nung jm oxidierten tragenden Substrat (6, 7) 
hangen zu lassen. 



Revendications 



kel, de nickel-chrome, de platine, do siliciure de pla- 
tine ou de sibciure de tantale. ^ 

6. Detecteur a infrarouge salon Tune quelconque des 
s revendications precedentes, caracterise en ce que 
la pelBcule (5) est form6e a partlr cToxyde dfelumi- 
nium, de nitrure de silicium, cfoxynrtrure de sUicium 
ou c?une couche de potyimide. 



1 . Detecteur a infrarouge comprenant un substrat de io 
support (6) dans lequel est fonmee une cavite. une 
pellicula dieiectrique (5) en une matiere a falble 
conducttoilrte thermique, suspendue par-dessus la 
cavite pratiquee dans le substrat (6) et une couche 

the rmosensible ( 1 ) comprenant de minces contacts is 
metalliques (9) deposes sur la pellicula (5), carac- 
t6rise en ce que la pellicula dieiectrique (5) englobe 
des trous ou des fentes (8) a travers lesquels on 
forme la cavite par gravure, et la couche thermo- 
sensible (1 ) munie de minces contacts metalliques &> 
(9) est un filtre cfinterference optique dans lequel 
une couche thermosensible a semi-conducteur (3) 
est intercalee entre des premier et second contacts 
metaJliques en film mince realises sous forme de 
couches (2, 4), repaisseur de la couche thermosen- 2$ 
sible a semi-conducteur (3) etant essentieilement 
egale a un quart de la longueur d'onde (X) de rayon- 
nement infrarouge a detecter, muftiplie par son in- 
dice de refraction (n). 

30 

2. Detecteur a infrarouge selon la revendication 1 , ca- 
racterise en ce que ie substrat de support 6 est une 
pastille de silicium monocristallin et la cavite est for- 
rnee par gravure anisotrope en utilisant un agent de 
gravure chimique choisi parmi rhydrazine, rethyle- ss 
nediamine-pyrocatechol ou i'hydroxyde de potas- 
sium. 

3. Detecteur a infrarouge selon la revendication 1 ou 

2, caracterise en ce que la premiere couche con- *o 
ductrice (2) possede une resistance tnfdrieurea 10 
ohm au cane et la seconde couche conductrice (4) 
possede une resistance entre 300 et 500 ohm au 
carre', la seconde couche (4) etant disposes par- 
dessus ia premiere couche (2) pour recevoir le pre- *s 
mier rayormement infrarouge a detecter. 

4. Detecteur a infrarouge selon ia revendication 1 , 2 
ou 3, caracterise en ce que la couche thermosen- 
sible a semi-conducteur (3) est une couche de sili- so 
cium prepares par metallisation sous vide ou par 
deposition en phase gazeuse par precede chimi- 
que. 

6. Detecteur a infrarouge selon Tune quelconque des ss 
revendications precedentes, caracterise en ce que 
les couches metalliques a film mince (2, 4) sont for- 
mees a partir d'une ou de plusieurs couches de nc- 



7. Detecteur a infrarouge selon Tune quelconque des 
revendications precedentes, caractertee en ce que 
dee circuits eiectroniques associes (fampOfteation 
de signaux, de polarisation de tension, cfechan- 
tillonnage-et-de maintien et de muttiplexage sont 
formes dans le substrat de support (6). 

8. Roseau a deux dimensions de detect eure a infra- 
rouge, chaque detecteur a infrarouge etant tel que 
revendique dans Tune quelconque des revendica- 
tions precedentes et etant prevu sur un substrat de 
support (S). 

9. Precede de fabrication d'un detecteur a Infrarouge 
englobant les etapee consistant a : 

a) oxyder par voie thermique la surface d'un 
substrat (6) en silicium et pratiquer une fendtre 
a travers la surface oxydee resuftante (7); 

b) deposer une couche (10) dans la fendtre qui 
peut etre aisement g ravee par comparaison au 
substrat (6) et a la surface oxydee (7); 

c) deposer un film dieiectrique (5) de faible con- 
ductibilite thermique par-dessus le substrat 
ainsi forme; 

d) former un premier film metallique mince (2) 
sur le film dieiectrique (5) avec un models de 
conducteur pr6s6lectionn6; 

e) former une couche thermosensible a semi- 
conducteur (3) sur des zones setectionnees du 
premier film metallique (2), repaisseur de la 
couche (3) etant essentieilement egale a un 
quart de la longueur d'ondes (X) du rayorme- 
ment infrarouge a detecter, multiplier par son 
indice de refraction (n); 

f) former un second film metallique mince (4) 
sur la couche thermosensible a semhconduc- 
teur (3) avec un mode I e de conducteur pr6se- 
lectionne, les premier et second films metalli- 
ques (2, 4) ainsi que la couche thermosensible 
a semi-conducteur (3) formant un filtre ©"inter- 
ference optique; et 

(g) pratiquer des trous ou des fentes (8) a tra- 
vers la couche (10) formee a I'etape b) et elrrth 
ner cette couche (10) par gravure pour laisser 
la pellicula dieiectrique (5) suspendue par-des- 
sus une ouverture pratiquee dans le substrat 
de support oxyde (6, 7). 
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